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ALLERGENIC  AND  ANTIGENIC  VALUE  OP  TUBERCULOPRQTE1N 
PREPARED  FROM  A  CULTURE  FILTRATE  BY  THE  SODIUM 

TUNGSTATE  METHOD* 

Ju.P.  Kiptliyj**  and  A.  0.  JevhlevOkyj  *** 


P<  rfeefc.ing  tuberculosis  diagnostic  methods  la  one  of  the  con¬ 
temporary  problems  In  the  fight  against  these  illnesses.  Until  now, 
the  allergenic  method  of  a i agnosia  was  widely  applied  as  one  of  the 
most  sensitive  methods  In  detecting  this  sickness.  During  recent 
years,  concurrently  with  allergenic  diagnosis,  rose arc hers  have  paid 
more  and  more  attention  to  the  serologic  reactions,  with  the  help 
of  which  tuberculosis  anti tod  lea  in  the  blood  serum  of  animals,  that 
are  infected  with  tuberculosis  can  be  revealed. 

The  complement  fixation  reaction  (R2K)  in  the  case  of  tubercu¬ 
losis  was  first  utilised  n  1901,  hut  serologic  methods  were  not 
widely  applied  In  practice,  ana  were  Insufficiently  developed. 

In  the  works  of  the -anthers  [1  -  y ,  et  al .  ] ,  it  was  proved  that 
in  cases  of  unclear  ana  disputed  diagnoses  of  tuberculosis,  tee  KEK » 


*th Is  work  was  done  under  the  leadership  of  Professor  V,  1.  Rotcv 
and  its* fesssr  X.  H.  Ivanov, 

»* 

Zooveterinary  Institute  of  Kharkiv. 

Ml 

Kara  k  L 1 w f a  r r <?i*y . 

FTD-H02 '  2070-7^  1 


the  prolonged  complement  fixation  reaction  (RTZK),  hemoglobinometry 
(RHA),  hemolysis  (RH)  and  diffusive  precipitation  (RDP)  could  help 
the  clinician. 

The  diagnostic  value  of  allergenic  and  serologic  reactions  de¬ 
pends  on  the  quality  of  the  allergens  and  antigens  involved.  Thus, 
one  of  the  more  important  elements  in  allergenic  and  serologic  diag¬ 
nosis  of  tuberculosis  is  to  isolate  and  establish  the  standard  com¬ 
plete  antigens  and  allergens. 

The  tuberculosis  proteins  that  are  produced  in  synthetic  media, 
as  compared  tc  Old  tuberculin,  are  better  for  diagnosis,  because  they 
do  not  have  protein  derivatives  from  the  media  or  any  other  extran¬ 
eous  substances. 


In  the  culture  media,  where  the  tuberculosis  microbacteria  are 
grown  to  produce  tuberculosis  proteins  (in  the  media:  Long,  Soton, 
Lurset,  Lind  III,  UNDEV  Jj ,  Linikova),  the  source  of  nitrogen  is 
asparngin  and  glycoeoll.  These  media  are  expensive;  moreover,  there 
is  often  observed  an  unevenness  in  the  growth  of  tuberculosis  micro- 
bacteria  cultures,  and  only  a  small  quantity  of  bacterial  masses  and 


tuberculosis  proteins  is  produced.  For  that  reason,  we  conducted 
experiments  in  1563  -  lvOU-te  study  how  to  replace  the  expensive  com¬ 
ponents  of  the  med'a  in  order  to  make  the  process  more  economically 
feasible*  and  guarantee  a  stable  and  satisfactory  growth  of  tuber¬ 
culosis  bacteria.  In  this  regard,  we  studied  organic  acids  of  di- 
anJ  tri -carbon  cycles  (oxaio-aeetone,  tartaric  acid,  amber! c ,  ni tro¬ 


ts  rtaric  ,  citric  acid  and  malic  acid),  umophose,  diamophose,  super¬ 
phosphate,  urea,  ammonium  sulphate  and  other  chemical  compounds. 


Satisfactory  results  In  Increasing  the  bacterial  mass  and  the 
quantity  of  protein  in  the  culture  filtrate  were  achieved  in  the 
synthetic  media  by  u$inr  citric  acid. 

In  order  to  prepare  this  antigen,  five  strains  of  commercial 
microbacteria  (3  of  oxen  and  2  of  humans)  obtained  from  Kursk  Bio- 
f&ctory  were  seeded  on  u;o  synthetic  media  with  citric  acid.  The 
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cultivation  in  one  thermostat  lasted  two  months,  at  a  temperature 
of  37  -  38°. 

Prom  the  two-month  old  cultured  filtrates,  a  dry,  pure  tubercu¬ 
losis  protein  was  produced  by  precipitation  of  the  active  initial 
filtrate  by  a  5?  solution  of  sodium  tungstate,  followed  by  succeeding 
reprecipitation  with  a  half-saturated  solution  of  sodium  sulphate.  The 
residue  obtained  was  dialized,  poured  into  vials  and  exposed  to  lyo- 
philic  drying.  The  yield  of  tuberculosis  protein  was  2-3  times 
greater  than  when  produced  by  another  method  at  the  biofactory. 

The  amount  of  tuueiuuiar  units  (T.U.i  in  1  mg/ml  was  tested  in 
the  researched  tuberculosis  px*otein  on  sensitized  guinea  pigs,  and 
was  compared  with  PPD  (purified  protein  derivative),  prepared  by  the 
method  of  the  Ukrainian  Hesearch  Institute  of  Experimental  Veterinary 
Medicine  (UNDIEV).  The  sensitization  was  carried  out  by  a  single 
introduction  under  the  skin  of  the  guinea  pigs  of  a  10  mg  culture  of 
BCsh  in  one  ml  of  physiological  solution.  It  took  effect  30  -  40 
days  after  infection. 

The  results  of  titration  of  PfD  are  shown  in  the  table. 

Thus  the  coefficient  of  activity  of  tne  researched  tuberculin 
is  equal  to  1.05,  and  i  mg/mi  contained  T.U. 

instead  of  the  standard  preparation  for  the  titration  of  tuber- 
cuiopratein ,  which  was  prepared  with  sodium  tungstate,  we  took  the 
tubereuloprotein  prepared  by  the  UND1EV  method  and  the  Leningrad  In¬ 
stitute  of  Vaccines  and  Serums,  which  earlier  were  titrated  and  com¬ 
pared  to  the  standard  Copenhagen  with-  a  known  quantity  of 

tubercular  units  (^0,000)  in  1  mg/ml. 

The  titration  results  of  the  researched  antigens  on  the  sensi¬ 
tized  guinea  pigs  showed  their  allergenic  activity.  The  antigen 
characteristics  of  tuberculoproteins *  prepared  by  precipitation  of 
the  active  raw  material  of  culture  filtrate,  prepared  With  sodium 
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tungstate  were  studied  by  us  using  the  RHA  method  according  to 
Middibrook  and  Dubos,  and  the  RH  method  according  to  Middlbropk 
and  Fisher. 

We  studied  the  blood  sera  (62  tests)  of  grown  cattle  who  reacted 
positively  to  the  intradermal  introduction  of  tuberculin;  for  pur¬ 
poses  of  control,  we  employed  60  samples  of  blood  serum  from  healthy 
cows,  negatively  reacting  to  tuberculin,  from  farms  unaffected  by 
tuberculosis . 


In  order  to  perform  the  FO.-A  and  RH,  we  took  fresh  erythrocytes 
from  sheep,  and  sensitised  them  with  the  researched  antigen  in  the 
amount  of  2  ml  of  tubereuloprotein  per  0.1  ml  of  erythrocytes  that 
were  washed  3  times  in  physiological  solution.  We  kept  the  solution 
obtained  in  a  thermostat  at  a  temperature  of  37°  for  two  hours,  ptri- 
odieaily  mixing  it  every  10  -  15  minutes.  Then  we  washed  the  sensi¬ 
tised  -erythrocytes  three  times  with  physiological  solution  in  a 
centrifuge  at.  1500  rev/min,  and  again  remixed  it  with  §0  mi  of  physio¬ 
logical  solution.  We  used  the  obtained  o-«  '£%  suspension  of  erythrc  - 
oyteu  for  the  RHA  and  KH. 


We  applied  the  following  fill  A  method :  After  Inactivation,  ad¬ 
sorption  of  -.the  heterogeneous  hemagglutinins  and  ftcmolya-iM ,  and 
after  preparation  of  -the  corresponding  serum  dilutions  (volume  0.5 
mi,  dilutions  1  :  8  —  1  :  iy),  we  administered  O.b  ml  of  d.Pt 
suspension  of  serial  1  tsed  erythrocyte,-;  under  the  skin.  The  sampler  • 
were  collected  and  placed  in  a  thermostat  for  two  hours  at  a  tempera¬ 
ture  of  37°,  then  at  room  temperature  for . Id  -  2U ' hours ,  after  which 
we  studied  the  reactions. 


The  RH  test  was  carried  nut  in  an  analogous  manner.  The  effec¬ 
tive  dose  of  the  complement  equaled  0.05  ml  of  the  dry  complement  of 
the  guinea  pig,  dissolved  with  physiological  solution- (1  :  $),  which 
was  twice  adsorbed  by  *he  sheep-erythrocyte  precipitate  — •  i.e., 

15  parts  of  complement  to  one  part  of  erythrocytes. 
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Positive  results  in  serum  dilutions  of  1  :  32  were  considered 
as  the  diagnostic  titer  for  both  reactions. 

During  the  serological  research  of  blood  serum  (from  62  animals 
positively  reacting  to  the  intradermal  Introduction  of 
tuberculin)  46  reacted  positively  to  RHA,  one  doubtfully  and  fifteen 
negatively;  and  to  the  RH-49  —  1  and  12,  respectively. 

During  the  study  of  the  specific  characteristics  of  the  reac¬ 
tions,  60  blood  samples,  taken  from  healthy  cattle  that  reacted  nega 
tively  to  tuberculin,  were  tested.  For  RHA  there  were  2,  for  RH 
there  were  thr*ee  tests,  which  gave  positive  results  in  a  titrate 
of  J  ;  32. 

The  research  conducted  allows  us  to  conclude  that  tubercular 
proteins,  prepared  by  precipitation  of  active  initial  batches  from 
the  culture  filtrate  by  the  use  of  sodium  tungstate  have  a  high 
allergenic  effect  on  sensitised  guinea  pigs.  The  tuberculosis  pro¬ 
tein,  prepared  by  a  suitable  method,  is  actively  atac-rbed  in  the 
erythrocytes  of  sheep  blood  and  can  be  used  as  an  antigen-.- for  RHA 
and  RH  in  the  diagnosis  of  tuberculosis. 
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